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(57) Abstract: 

PURPOSE: To provide a carrier recovery member for 
preventing troubles due to carrier stick and carrier 
scatter generated in the vicinity of a developer 
support, so as to miniaturize a developing device. 

CONSTITUTION: A member 30 to collect carrier broken 
away from a developer support 5 is provided in proximity 
to a magnetic pole for transport adjoining a magnetic 
pole for development, and a magnetic pole having the 
same polarity as the magnetic pole for development is 
provided in the carrier recovery member 30. Further, a 
voltage over a bias voltage impressed on the developer 
support 5 is impressed on the carrier recovery member 
30. 
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* NOTICES * , • 

Japan Patent Office is not responsible for any damages caused by the use of this translation. 
1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The developer of the image formation equipment characterized by providing the 
following, the magnetic pole for development. It has at least one magnetic pole for 
conveyance arranged at the latter-part side of the aforementioned magnetic pole for 
development. And the developer support in which the polarity of the magnetic pole for 
conveyance by which proximal is carried out to the aforementioned magnetic pole for 
development makes it differ from the polarity of the aforementioned magnetic pole for 
development, and is prepared is used. In the equipment which develops the electrostatic 
latent image which formed the magnetic brush of 2 component developer which makes a 
toner and a carrier a principal component on the aforementioned developer support, and was 
formed on the photo conductor The magnetic pole which has the same polarity as the 
aforementioned magnetic pole for development in the aforementioned carrier stripping- 
section material while making the member which collects the carriers which seceded from 
the aforementioned developer support approach the aforementioned magnetic pole for 
conveyance by which proximal is carried out to the aforementioned magnetic pole for 
development and preparing it. 

[Claim 2] the bias voltage which bias voltage is impressed to the aforementioned developer 
support and the aforementioned carrier stripping-section material, and is impressed to the 
aforementioned qarrier stripping-section material at a developer support - the same - or the 
developer of the image formation equipment according to claim 1 characterized by 
impressing the voltage with a bigger value of like-pole nature 

DETAILED DESCRIPTION 
[Detailed Description of the Invention] 

[0001] . - 

[Industrial Application] this invention relates to the developer of image formation equipment 
equipped with a means to collect the carriers which especially seceded from the developer 
support, about the developer of image formation equipment. 
[0002] 

[Description of the Prior Art]' An invention-in-this-application person etc. shows the 
composition near the developer of the image formation (Japanese Patent Application No. No. 
297636 [ three to ]) equipment proposed previously to drawing 14 . 
[0003] After the circumference is uniformly charged by the corona discharge of the 
electrification machine 10, as for the drum-like photo conductor 9, the latent image 
corresponding to the manuscript picture is formed with the light sources 1 1 , such as 
semiconductor laser and Light Emitting Diode. And only the toner of the developers 6 which 
consist of a toner and a carrier in the developer explained in full detail later adheres to the 
peripheral surface of a photo conductor 9, and development (development) of a latent image 
is made, and it is conveyed by the delivery tray (not shown) after the transfer paper (not 
shown) by which the toner image has been conveyed to predetermined timing is imprinted 
and established. 
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£ "Churning assistance - churning 

member 2 - members 3 and 4 are formed 2 '2 ^ aX ' S ° f rotation which the 9 

support 5, agitating a developer an ^ Eng * 6 " COnVeyed to the dev *lo P er 

£2S2^S5aS2 co W n^o?^ 9 and 3 ^ d ~ d interva. 
5 consists of a magnet roll 18 in the 'fixed \ZL Hi ?'°P er £ arranqed - ™8 developer support 
development, and The magnet c potest? S3 N 2 Zlfl* P °' e N1 for 

conductive sleeve 19 prepared in the o U S idp'o?L ^ ? r c , onve y anca inside, and a 
[0006] it is the slanting lower nart of thJ ZttZ maQnet r °" 1 8 possible I rotati ™ ]■ 
arranged in parallel [ a n^^?XS^SZ 5 ' 3nd the Shape of a is 

. basilaris ossis occipitalis ^^^^ar 5 the 1st near the pars 
ossis occipitalis of the developer container \ Tdtl 'l^LTI- * ' S n63r the pars basi,aris 
parallel with a member 3 the 1 st rath^ XlnT- . ,S arran9ed the 2nd "** in 

slanting upper part (beta= 5 - 25 decrees Thnfhu 6 member 3 the 1st in the 
2nd *"* more nearly up than a i member I l^^T^ 9 " 9 3 member 4 the 1 st the 
fluidity is acquired. member 3, stay of a developer 6 decreases more and a good 

other pitch on a shank 20, the- 

shank 20 as members ^ aISS^^^S^?^ '° Shank 20 ' and the 
churning assistance - the member 2 Z^BF 11 ^ " rt Cons,sts of members 2 

&;=:;, 4 y is 

pos°L\& with a member 3 the 1st ^ in the upper part 

the developer conSr 7 are su PP orted b V the side plate (not shown) of 

STv^ %^JKS; 7 °; a tabuiar - the 1 st - 

rotation of a member 3 collides and disturb ■ developer 6 agitated and mixed by 
the developer support sTs sunnned SSES 9 S car + r,ed , out to the obstructive member 7, 
developer layer thickness o,' S 1* S ma 9 netlcal| y ©o a sleeve 1 9, and the 
materia. 8. ^£^^^^^^1 is re ^' a ted by the specification-part 
overflowed - the inclinatio^ 8 and 

tod^ g^ r m y e r e e r a r :r^± e deve,oper 6 ^ — V* 

^cTI bCtSKa 8 sT^ S P-ification-part materia, 8 
toner fails to be written Xhe nose oSm oHhV^T 8m ° ng devel °Pers 6, only a 
support 5, and churning mixture oHh TdevSonl « member 7 fr ™ the developer 

and finished develbp^^^o^^ 6 Wh ' Ch 3dhered t0 the photo conductor 9 

Si; ~^^&^^^r H h r d r loper contain - 1 ■ and *• 

rotation drive - carrying ouH J ?to ner i fi nror flxed level " the toner feed roll 1 5 - a 
1 3 the 2nd chuming^afte ^l^ Zm^^7 Ti" 9 " * SUpplies on a member 
carried out with the develop! r e MrtJ^m ?h ■ ? 16 SUpplied at this time wa * 
rows are fully agitated 2a^^'~JK* to p,ate 1 ? .- • -mber - 4 

a& ' 

(level) of the "develop! by the l^^ tS!^^!^^ Unif ° rm,y the thickness 
toner with inadequate etB^Lca^^^TJl^^Z L^T"" , 9 ^ ans P ortin 9 the 
and mixture and churninq are not DP^l^Tni iL • y after Supply of a ton er 1 6, 
support 5 side ] 9 Performed enough, or a suspension toner to the developer , 

[0013] According to the developer which the invention-in-this-a PP .ication person etc. 
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proposed previously as mentioned above, it became clear that churning and conveyance of a 
developer 6 in the developer container 1 can be performed stably very efficiently. However, 
in developer support 5 part which counters a photo conductor 9, the problem that the carrier 
which must adhere on the developer support 5 broke away newly arose at the time of 
development. 

[0014] Hereafter, it explains taking the case of the case where reversal development is 
carried out using 2 component developer about the breakoff phenomenon of this carrier. 
[0015] If the photo conductor top charged in surface potential V0 like drawing 2 is exposed 
based on image information, the rest potential of an exposure portion will serve as VR. Since 
the magnet roll 1 8 is formed in the developer support 5 interior as mentioned above, and the 
magnetic brush of 2 component developer is formed in developer support 5 front face with 
this magnet roll 18 If the aforementioned exposure portion reaches near a magnetic brush 
with rotation of a photo conductor 9, it has the potential difference with the bias voltage VB 
and VR impressed to the developer support 5, and the toner which carried out 
triboelectrification to electrification potential and like-pole nature will secede from a carrier, 
and the aforementioned exposure portion will adhere to it. Under the present circumstances, 
although the carrier which constitutes a magnetic brush is held on developer support 5 front 
face with the magnet roll 1 8 in the developer support 5, if the force attracted rather than this 
holding power by the latent image and background (non-latent-image section) on a photo 
conductor 9 becomes strong, the phenomenon in which the aforementioned carrier secedes 
from the developer support 5, and adheres on a photo conductor 9 will arise (generally this 
phenomenon is called carrier stick). In addition, it is thought that a carrier stick is produced 
when mainly as follows. 

[0016] (1) It is the phenomenon in which a carrier adheres to the background to which the 
carrier adhesion toner of a background originally does not. adhere. Like drawing 3 (a), a toner 
100 carries out triboelectrification to polarity positive in negative and a carrier 101 , and if it 
assumes that both electrification balances, since total of electrification as a developer is 0, 
the force attracted by the photo conductor will not be committed. However, when the toner 
102 used for development secedes from a carrier 101 as shown in drawing 3 (b) at the time 
of development, and that whose polarity is originally 0 inclines toward positive polarity, a 
background becomes is easy to be attracted. And the force in which |V0-VB| attracts a carrier 
to a photo conductor with the electrification potential of a photo conductor as it becomes 
large since it is charged in reversed polarity becomes strong. When this force becomes 
stronger than the magnetic-attraction force of a developer support, it is thought that carrier 
adhesion arises. 

[0017] Although trouble is not exerted on quality of image if the carrier adhering to the 
background on a photo conductor is not imprinted, hurting a cleaning brush and a cleaning 
blade, when it moves to a cleaning system, adhered on a photo conductor, and frying a fixing 
roll in the case of fixing, when it imprints on a form etc. may become the cause which brings 
exchange of consumables forward. 

[001 8] (2) As for the carrier adhesion usual of the latent-image section, only a toner adheres, 
and since, as for a carrier, a toner differs from polarity, don't commit a suction force. 
However, since bias voltage contrary to the electrification polarity of a carrier is impressed to 
a developer support, when the electric resistance of a carrier becomes low, the charge of 
bias voltage and a like pole may be accumulated through a developer support at a carrier. 
[001 9] In such a case, a carrier adheres to the latent-image section the same with a toner 
being developed. Since the portion to which the carrier has adhered was not imprinted when 
the toner image was imprinted by the form, while the carrier had adhered to the latent-image 
section, when a white omission arises when an extensive area image is developed, or a line 
drawing, a character, etc. are developed, it may become an omission of a word and 
discernment may become impossible. The opportunity of image formation equipments [, such 
as a laser beam printer, ] used for financial-related a bill, a specification, or a bar code etc. is 
increasing in recent years, and the omission of a word with a carrier stick serves as an 
important trouble. 

[0020] (3) On the carrier 105 between the developer support 103 and a photo conductor 104, 
the centrifugal force F1 and the magnetic-attraction force F2 other than the above (1 ) and (2) 
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t^onf] "' ke . F1 and F2 are the following formula [0021]. 



F,= 



== M V A H J 



F 2 = M v A H J ( i ) 

AH : m^^^a)^tm 



F1 becomes sWgei than F from a m P^ a eab,,l ^.?5 ers P^duce a carrier. Since 
carrier with low pernieabll^ , fendTo d CSiT 9 ! W ' th 3 Sma " particle size and the 
the part and n^dam^J^^S^t^, a develo P er f Upp0rt the case where h ^ 

[0023] 
[0025] 

felic^ 5 ^ preparing ,he 
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[0028] 

[Example] Hereafter, the example of this invention is explained, referring to a drawing. In 
addition, the same sign is given to the member of the same composition as the composition 
of drawing 14 , and explanation is omitted. , . 

[0029] Drawing 1 js a cross section near [ used as this invention ] a developer. The carrier 
stripping-section material 30 which collects" the carriers which have seceded from the 
developer support 5 is formed in the developer support 5 slanting lower part. In the carrier 
stripping-section material 30, the permanent magnet 31 is formed in the state of fixation, and 
the carrier with which the sleeve 32 rotated and collected the outsides in the direction of 
arrow a is conveyed to the developer container 1 side. The conveyed carrier is attracted by 
the developer support 5 by the magnetism committed between the carrier stripping-section 
material 30 and the magnetic poles S1 of the developer support 5 which are mentioned later. 
[0030] It is held with the fixed interval between a photo conductor 9 and the carrier stripping- 
section material 30, arid the center line 33 of a magnetism distribution of a permanent 
magnet 31 is located up to the line 34. which connects the center of the carrier stripping- 
section material 30, and the center of a photo conductor 9. If the angle which a center line 33 
and a line 34 make is set to theta, although theta is 3 - 5 times preferably 3 to 10 degrees, it 
will not be limited to this, but an effect will be acquired also in 0 times or the physical 
relationship shifted several times caudad. 

[00311 Drawing 9 is the cross section having shown the composition and the function of 
carrier stripping-section material. The carrier 35 which adhered on the photo conductor 9 is 
attracted by the magnetism of the carrier stripping-section material 30. Moreover, since the 
force in which the carrier 36 which seceded from on the developer support 5 also falls with " 
gravity works, it is drawn in by magnetism near the carrier stripping-section material 30. The 
carrier stripping-section material 30 has pasted up the magnet 31 of the letter of a block on 
the attachment component 37 which becomes the interior from non-magnetic material, such 
as the magnetic substance, such as iron, or aluminum, and stainless steel. Since a sleeve 32 
is intermittently rotated in the direction of arrow a through the drive gear of the developer 
which is not illustrated, the carrier 38 by which constant-rate recovery was carried out is 
conveyed in the direction of arrow a. The drive method of a sleeve 32 is not necessarily 
limited to an intermittent control action, but may always be rotated. 

[0032] Drawing 10 is drawing showing the magnetism distribution of carrier stripping-section 
material and a developer support. The interior of the carrier stripping-section material 30 is 
constituted from this invention by one magnet of only a permanent magnet 31 . In this case, 
the unlike pole 40 in which polarity differs from the magnetism 39 produced with a permanent 
magnet 31 to the carrier stripping-section material 30 circumferences in this area mostly 
produces this magnetic pole. The force of the direction of arrow a can work and move to a 
recovery carrier by the magnetism 40 of this unlike pole. 41 shows the magnetism 
distribution of the developer support 5. Thus, a recovery carrier can be conveyed, without 
causing a magnetic interference between the magnetic poles of the developer support 5, 
since the distribution by the unlike pole has arisen in the contiguity position with the 
developer support 5 of the carrier stripping-section material 30. Under the present 
circumstances, if metal weld processing, sandblasting processing, or recessing is performed 
to the front face of a sleeve 32, since friction with a recovery carrier and sleeve 32 front face 
will become large, conveyance is more possible for fitness. 

[0033] Since the magnetic pole S1 with the opposite permanent magnet 31 of the carrier 
stripping-section material 30 is formed, the magnetism b which attracts the carrier 42 
conveyed like drawing 1 1 is formed in the field with the carrier stripping-section material 30 of 
the developer support 5 which countered. Therefore, the conveyed carrier 42 is attracted by 
the developer support 5, are collected in a developer, and are again used by the magnetic 
field produced between the permanent magnet 31 of the carrier stripping-section material 30, 
and the magnetic pole S1 of the developer support 5. 

[0034] Since the force of attracting a carrier in static electricity by impressing bias voltage to 
the carrier stripping-section material 30 becomes strong when the adhesion carriers and the 
carriers from which it seceded on a photo conductor 9 are bias voltage and opposite polarity, 
an effect can be raised more. If the voltage impressed at this time makes the voltage 
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suppose o S^rSSR^^S^-' bey0nd * ° r ^age 

[0035] This carter Srtn^flSS 0 ^ PS? ° f attrabtin9 3 Carrler wi " become strong, 
scattering tone ^fCS^^SSSS^^ ^ 83 the funCtion to attract » ■ 
distribution like OaSS^^nSSt^^SL 5° t0 T 3t * he time of ^velopment has a 
carrier, a cenWf^irK^mS^SSSf^ electrostatic adhesion force with a 
charged in the low thing anc eSSl ?2 am ° Unt t0ner of ,ow electrifications 
What is charged in reversed SSSSS^^SZ the amount ^ electrifications disperses, 
voltage (-) cSL^S^S^s^S^^ SCanenn ^ toners is attr ^ted by the bias 

Sete^ material 30, two . 

. of the magnet roll foS in the deleft magnetic pole arrangement 

drawing 6 . However in this PP £ 5 haS arran 9 ed them, as shown in 

*8Whot able to wo k ^^^^^S.^SSST^'S!? 0 ^ 1 ^ *>«««~«" a "»Qnet 47 and a magnet 
magnet 48 was brougrrt ctose tc > Tmaan* be T V6yed ° n the contrar y> whe n a 

sufficient magnetism the i 4Q "iKhS 1 shown m drawing 7 in order to work 

which a magnetic pole S1 a maone^ XX?" T n0t ab ' 6 10 arise by the magnetism 
interference "and blSf^nat i ""2 magnetS 47 and 48 cause a ma 9netic 
was not able to woTbetee TthTmaSls and^o mafln ? te P °' 6 N1 ' ° r re P"'sive force 
deeper was not able toSTr^ ^ e S1 Iike , a 

equipped with one magnet 

the developer support DoteL ^ntrf^ S^? P ° conductor front face was prepared near 
according to fte Se^e^^tStSZ!? afor ementioned magnetic pole reaches 
was smoothly recoverSle and rJ^f / rmat '° n edui P me nt of this invention The carrier 
without ctar£i^ g ™3fc oSle ar a nn^ P THt eCti ° n maten ' al Was able t0 be constituted, 
support inside of th^e bodf of nlf ? ement ° f * he ma 9 net roll formed in the developer 
propo S e?p7evio US ^ etc deve '°Per wh.ch the invention-in-this-application person etc. 

Srier S^^^tSn maleTllf ^^^^ ^ a - e between a magnet roll and 
section materia 9 ! ^^TS^^J^^T possibie to brin 9 carrier stripping- 
to be miniaturized as a result B ° 9e and the developer was able 

KtS«?K5^ than thS biaS ^ jessed to a deve.oper . 

^es still mo™^ 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 



I. is drawing having shown the force committed on the carrier on a deveioper 
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rPrawinq 51 It is drawing having shown the particle size distribution of a carrier. 
[Drawing 61 It is the cross section showing an example of the carrier stripping-section 
material in which it experimented by the time it obtained the carrier stripping-section material 
of this invention. 

rPrawinq 71 It is the cross section showing an example of the carrier stripping-section 
material in which it experimented by the time it obtained the carrier stripping-section material 
of this invention. 

fPrawinq 81 It is the cross section showing an example of the carrier stripping-section 
material in which it experimented by the time it obtained the carrier stripping-section material 
of this invention. 

fPrawinq 91 It is drawing having shown the composition and the function of carrier stripping- 
section material. 

fPrawinq 1 0] It is drawing showing the magnetism distribution of carrier stripping-section 
material and a developer support. 

fPrawinq 111 It is drawing having shown the magnetism produced between carrier stripping- 
section material and a developer support. 

fPrawinq 121 It is drawing having shown the amount distribution of electrifications of a toner. 
fPrawinq 1 31 It is drawing having shown other examples of carrier stripping-section material. 
fPrawinq 141 It is the cross section of the developer by the conventional technology. 
fPrawinq 151 churning - it is the important section enlarged view of a member 
[Pescription of Notations] 

In 1, a developer container and 2 a churning member and 5 for a churning auxiliary member, 
and 3 and 4 A developer support, In a developer and 7, an obstructive member and 8 a 
photo conductor and 10 for specification-part material and 9 An electrification machine, [ 6 ] 
1 1 - the light source and 12 - an inclination guide plate and 14 - a toner hopper and 15 a 
toner feed roll and 16 -- a toner and 17 — for a sleeve and 30, as for a permanent magnet 
and 37, carrier stripping-section material and 31 are [ a magnet roll, and 19 and 32 / a 
diaphragm and 1 8 / an attachment component and 43 ] scrapers 
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fPrawinq 11 
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[Translation done.] 
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